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® A stabilised vitamin powder comprises one or bothi of gliadin an giutenin and a vitamin(s) 

It is preferable that the powder comprises 100 parts by weight of gliadin and/or giutenin and 1 to 51 parts by 
weight of vitamins, in the Invention, the vitamins may be ciathrated and/or coated with gliadin and/or aiutenin 
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STABILISED VITAMIN POWDER 



This invention relates to stabilized vitamin powders and processes for preparing the same, 
in recent years, vitamins have been widely used for addition to foods and fivestock feeds. Taking into 
account the ease in handling upon addition to foods or feeds, fat-soluble vitamins are employed by 
emulsification with an emulsifier or dextrin, followed by drying by a usual drying means for powdering. 
However, fat-soluble vitamins are generally liable to degrade or change in quality by the influence of heat 
light, oxygen and the like. For instance, vitamin A is relatively stable with respect to heat, but is very 
unstable against oxygen or light, so that it deteriorates in the powdering step and is thus a vitamin which is 
very difficult to powder. Other fat-soluble vitamins also tend to degrade or change in quality when subjected 
to heat during the course of powdering or when the surface area available for contact with air increases 
after conversion into fine particles by powdering. Thus, it is difficult to obtain a stable powder from vitamins. 
On the other hand, water-soluble vitamins which are usually used in the form of crystalline powder are in 
most cases stabler than fat-soluble vitamin powders. However, the water-soluble vitamins are liable to a 
change in quality after absorbing moisture. Thus, there arises the problem that when these water-soluble 
vitamins are added to foods or feeds wherein moisture is absorbed, there is a tendency toward degradation 
or deterioration of the added vitamins caused by the influence of light, oxygen, heat and the like. 

To avoid this, stable vitamin powder has been conventionally obtained either by a method wherein the 
vitamins are encapsulated in microcapsules in the form of a powder (microcapsule method) or a method 
wherein the vitamins are included with cyclodextrin and powdered (cyclodextrin method) The preparation 
operations which have to be undertaken in the microcapsule method are complicated and the method has 
poor productivity and high production costs and also suffers from the disadvantages that during storage, the 
capsules may be broken and that the types of capsule which are usable in foods or feeds are restricted. 
With the cyclodextrin method, the ratio of materials to be included (vitamins) the cyclodextrin is so small 
that the resultant product has only a small content of vitamins, in addition, there are further the 
disadvantages that the solubility in water Is small and that the included vitamins are released from the 
cyclodextrin ring by application of heat or by addition to a hydrous material. 

For the purpose of enriching feeds for fish, the group of vitamin Bi may sometimes be added. In this 
case, vitamin Bi is degraded by the action of enzymes in the feed. In order to prevent the degradation with 
enzymes, there has been adopted a method in which vitamin Bi is covered with a hardened oil or fat. This 
presents the problem that because of the coverage of the vitamin with a hardened oil or fat, the absorption 
efficiency of the vitamin in fish is lowered. 

It has now been surprisingly found that when gluten or gliadin or glutenin contained In gluten and 
vitamins are added to a solvent and agitated, the solvent them removed from the mixture and the resultant 
residue subjected to powdering, the decomposition or degradation of the vitamins are suppressed and a 
stable vitamin powder can be obtained. 

The invention provides a stabilised vitamin powder characterised in that it comprises one or more 
vitamins and one or both of gliadin and glutenin. 

It is preferable that the powder comprises 100 parts by weight of gliadin and/or glutenin and 1 to 51 
parts by weight of vitamins. In the present invention, the vitamins may be clathrated and/or coated 
(Including partially coated) with gliadin and/ or glutenin. 

in one embodiment the invention further provides a process for preparing a stabilized vitamin powder 
characterised by the steps of adding gluten to a solvent to dissolve gluadin contained in the gluten into the 
solvent, adding vitamins to the solution, and then separating the solvent to obtain a powder. 

In another embodiment the powder of the invention may be prepared by a process characterised by 
adding glutenin and vitamins to a solvent and then separating the solvent to obtain a powder. In yet a 
further embodiment the powder of the present invention may be prepared by a process characterised by 
adding gliadin to a solvent, then adding vitamins to the solution so formed, and then separating the solvent 
to obtain a powder. 

The stabilized vitamins of the invention comprise one or more vitamins and at least one gliadin and 
glutenin. The gliadin and glutenin are believed to bind or bond with vitamins with a hydrophobic region of 
the gliadin or glutenin molecule and to prevent contact of the vitamins with oxygen, thereby inhibiting 
decomposition of the vitamins. In the stabilised vitamin powder of the invention the vitamins may be 
included within or covered or partially covered with gliadin and/or gluten, or may be a mixture of both 
included and covered vitamnis. When covered, vitamins may by only partially covered (for example, at 
reaction sites which undergo a degradation reaction). Vitamin particles may be covered with a uniform film 
but may also be covered on at least part of their surfaces with particles of gliadin and/or glutenin. 
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The ratio of gliadin and/or glutenin and vitamins in the vitamin powder of the invention is preferably 1 to 
51 parts by weight of vitamins per 100 parts by weight of gliadin and/or gluten. 

The gliadin is a mixed protein mainly composed of glutamic acid and proline and having an average 
molecular weight of about 45,000 to 35.000. On the other hand, the glutenin is a protein contained in gluten 
5 and having an average molecular weight of several millions. In the practice of the invention, gluten 
containing gliadin and glutenin can be used as It is. Gluten contains about 40% of each of gliadin and 
glutenin and about 20% of starch. When water Is added to gluten, a very high viscoelasticity is shown, by 
which gluten is utilized as a thickener, binder or a water retaining agent for addition to foods. It is generally 
accepted that gliadin contributes to exhibit the viscosity and the elasticity results from glutenin. 

10 The vitamin powder of the invention is obtained by a method wherein gluten and vitamins are added to 
a solvent and agitated for dissolution or dispersion, after which the solvent is removed and the resultant 
residue is subjected to powdering, or by a method wherein gliadin is extracted from gluten by the use of a 
solvent, after which Insoluble matters are removed, add vitamins are added to the resultant solution and 
agitated, followed by removing the solvent from the mixture, and subjecting the resultant residue to 

75 powdering, or by a method wherein glutenin and vitamins are added to a solvent and agitated, after which 
the solvent is removed and the resultant residue is subjected to powdering. 

Gluten is soluble In diluted acetic acid, annmonia, a mixture solution of acetic acid and ethanol, and 
gliadin Is soluble In a hydrous alcohol, diluted acids, diluted alkaline solutions and the like. In this 
connection, however, when gliadin in gluten is allowed to dissolve in a solvent, a hydrous alcohol rs 

20 favorably used because such an alcohol can suppress swelling of glutenin with water and an increase of 
^^j viscosity, thus leading to a high working efficiency. On the other hand, where glutenin is used, gliadin is first 

extracted from gluten with a solvent incapable of dissolving glutenin such as, foi- example, a hydrous 
alcohol, after which insoluble matters In the hydrous alcohol (mainly composed of glutenin along with 
starch) are used by separation. Glutenin is insoluble in a hydrous alcohol, but the hydrous alcohol may be 

25 used as a solvent. In this case, glutenin is used by dispersion in the hydrous alcohol. 

The gluten may be wet gluten separated from wheat flour or may be activated gluten which has been 
obtained after drying. In view of workability, the activated gluten in the form of a dried powder is preferred. 

The hydrous alcohol may be one which has a content of alcohol of 20 to 80% by volume, preferably 
from 65 to 75% by volume. The ratio of the hydrous alcohol and gluten is in the range of from 3 to 6 parts 

30 by weight, preferably from 4 to 5 parts by weight, of the hydrous alcohol per part by weight of gluten. The 
alcohol should preferably be monovalent alcohols such as methyl alcohol, ethyl alcohol. Isopropyl alcohol 
and the like. When gluten is added to the hydrous alcohol and agitated, gliadin Is extracted from gluten in 
the hydrous alcohol. The agitation is preferably effected by means of a high speed agitator for a time of not 
shorter than 30 minutes, by which substantially all gliadin in the gluten can be extracted in the hydrous 

35 alcohol. 

After addition of vitamins to a solvent dissolving or dispersing gluten or gliadin or to a solvent to which 
glutenin is added, the mixture is agitated. This agitation is effected for a time of from 10 to 30 minutes or 
longer, preferably from 15 to 45 minutes by the use of an agitator such as. for example, a high speed 
homomixer. The amount of the vitamins is preferably from 0.05 to 4 parts by weight per part by weight of 

<o gluten and from 0.1 to 4 parts by weight per part by weight of gliadin and/or glutenin. 
• * The vitamins used in the practice of the invention may be either fat-soluble vitamins or water-soluble 

vitamins. Examples of the fat-soluble vitamins include vitamins A. D and E in a free or ester form. Examples 
of water-soluble vitamins include a vitamin B group and vitamin C in a free, salt or ester form. These 
vitamins may be used singly or in combination of two or more. 

45 The vitamins may be added after dissolution or dispersion in animal or plant oils or fats, by which the 
efficiency of contact between the vitamins and water-soluble enzymes can be lowered considerably, with an 
increasing effect of preventing degradation with the enzymes. Especially, vitamins Bi should preferably 
added to a solvent after dissolution or dispersion in animal or plant oils or fats. Examples of the animal or 
plant oils or fats Include liquid oils such as soybean oil. rape oil and the like and solid fats such as lard, 

so palm and the like. When vitamins are added to feeds, a liquid oil which is well digested and absorbed by 
fish is preferred. 

In the practice of the invention, antioxidants may be added to the solvent, if necessary. The use of an 
antioxidant can furtfier improve the oxygen resistance. Moreover, synergists such as citric acid. EDTA and 
the like or other adciitives such as lecithin may be added, if necessary. 
55 In accordance with the method of the invention, after addition of the vitamins to a solvent and agitation, 
the solvent is removed and the residue is subjected to powdering. The powdering may be effected by spray 
drying, drying in vacuum, freeze-drying, drying in drum or other known drying methods. 

When a diluted acid is used as a solvent, the pH should preferably be adjusted to 3 to 4. On the 

3 



JSDOCID: <EP„ 



„0357169A1..I_> 



EP 0 357 169 A1 



contrary, when diluted ammonia Is used, the pH should preferably adjusted to 10 to 11. Subsequently, 
vitamins are added. 

The vitamin powder obtained according to the method of the Invention is stable when allowed to stand 
in air or added to hydrous foods and Is unlikely to degrade or change in quality by the attack of oxygen, by 

5 application of light or heat, by absorption of moisture or by the action of enzymes in foods or feeds. In 
addition, the powder is advantageous in that when it is added to foods or feeds, the powder has the 
functions of thicl<ening and binding foods and retaining water in the foods. 

As will become apparent from the above, the vitamin powder of the invention rarely degrades or 
changes in quality by the attack of oxygen, heat, light or enzymes and also by absorption of moisture at the 

70 time of addition to foods and has a high content of vitamins with good stability. When the vitamin powder of 
the invention is added to foods or the like, it exhibits not only the inherent properties, but also can impart 
other characteristic properties such as thickening, binding, water retention and the like. According to the 
method of the invention, the vitamin powder of the good properties can be reliably prepared. Gluten is 
provided relatively inexpensively and gliadin or glutenin is readily available by separation from gluten, so 

75 that a highly stabilized vitamin powder can be obtained inexpensively. 

[Brief Description of Drawing] 

20 Fig. 1 is a graph showing thermal stability of vitamin A powders of Example 1 and Comparative 

Example 1; 

Fig. 2 is a graph showing the thermal stability of vitamin D powders of Example 2 and Comparative 
Example 2; 

Fig, 3 Is a graph showing the thermal stability of vitamin A powders of Example 6 and Comparative 

25 Example 6; 

and Rg. 4 is a graph showing the thermal stability of vitamin A powders of Example 7 and 
Comparative Example 7. 
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[Example] 

The present invention is described in more detail by way of examples. 
Example 1, Comparative Example 1 



1 kg of activated gluten powder was added to 5 liters of hydrous ethanol having a content of the alcohol 
of 70 voI%. followed by agitation for 30 minutes by the use of an agitator. Subsequently. 45 g of vitamin A 
palmitate (1 ,500,000 lU/g) to 1 liter of the hydrous ethanol and agitated for 15 minutes, followed by removal 
of the hydrous ethanol by means of a vacuum dryer and division of the dried matter into fine pieces 

40 (vitamin A powder (1)). 

On the other hand, the balance of the hydrous alcohol which had been agitated for 30 minutes after 
addition of the activated gluten was centrifugally separated for 20 minutes at 3000 r.p.m. to remove the 
resultant precipitate (glutenin. starch and the like). Thereafter, the solution dissolving the gliadin was 
concentrated to such an extent that the concentration of the gliadin in the hydrous alcohol was' 20% 

45 (weight/volume percent), after which 45 g of vitamin A palmitate (1.500.000 lU/g) was added to 1 liter of the 
a hydrous alcohol and agitated for 15 minutes by means of a homomixer, followed by drying by the use of 
a vacuum dryer and powdering to obtain a powder (vitamin A powder (2)). 

In the same manner as the method of preparing the vitamin A powder (1) using the hydrous alcohol to 
which 0.1 wt% of BHT used as an antioxidant was added, vitamin A powder (3) was obtained. Similarly. 

50 using the hydrous alcohol to which 0.3 wt% of a rosemary oil (Morukka 10P. available from Asama Kasel 
K.K.). which is a natural antioxidant, was added, there was obtained vitamin A powder (4). 

These vitamin A powders (1) to (4) and vitamin A powder (5) which was obtained by subjecting an 
emulsion of vitamin A palmitate emulsified by the use of dextrin to dehydration and powdering (Comparative 
Example) were each heated in an oven at 50 * C in an open system to check a degree of deterioration of the 

55 vitamin A with time. The results are shown in Fig. 1. The results revealed that the vitamin A powders 
obtained according to the method of the invention are significantly more stable than the known vitamin A 
powder obtained by powdering after the mere emulsification. 
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Example 2, Comparative Example 2 

0.6g of vitamin D3 crystals (40.000.000 lU/g) dissolved in 45 g of soybean oil was added to 1 liter of 
.each of giiadin-containing hydrous ethanol which was obtained by removing the hydrous ethanol-insoluble 

5 niatters in the same manner as in Example 1 and having a gliadin concentration of 20% (w/v percent) and a 
dispersion of hydrous ethanol-insoluble matters (mainly composed of glutenin along with starch and 
hereinafter referred to simply as cmde glutenin) added to hydrous ethanol at a concentration of 20 wt%. 
Subsequently, the respective mixtures were agitated under the same conditions as in Example 1. from 
which the solvent was removed by means of a spray dryer to obtain powders (vitamin D powder (1) 

ro obtained by the use of the gliadin and vitamin D powder (2) obtained by the use of the crude glutenin). 

The vitamin D powders (1) and (2). and vitamin D powder (3) which was obtained by spray drying an 
emulsion, with dextrin, of vitamin D3 dissolved in soybean oil wherein the concentration of the vitamin D3 
was controlled to have such a concentration as in the above hydrous ethanol (Comparative Example) were 
each subjected to a heating test under the same conditions as in Example 1. The results are shown In Fig. 

75 2. From the results, it was confirmed that the vitamin D3 powders obtained according to the method of the 
invention were more stable than the known vitamin D3 powder obtained by powdering after the mere 
emuisification. 



20 Example 3 and Comparative Example 3 

1 kg of activated gluten powder was added to hydrous ethanol having a content of the alcohol of 50 
vol% and agitated in the same manner as in Example 1. thereby causing gliadin in the gluten to be 
dissolved in the ethanol Thereafter. 20 g of ascorbic add was added to 1 liter of the hydrous ethanol and 
25 agitated, followed by spray drying to obtain vitamin C powder (1). This vitamin C powder (1) and ascorbic 
acid crystal powder for comparison were, respectively, used to make Vienna sausages (in which when 
kneading starting materials for the Vienna sausage, the concentration of the ascorbic acid was controlled at 
0.1 wt% based on the total weight). 

The results of a residue of ascorbic acid in the resultant sausage, yield, color development and 
30 elasticity of the product immediately after and 3 weeks after the making are shown in Table 1 . 
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Table 1 





1. Illiil ^ U ^ Gk 

After Making 


3 weeks 
After Making 


Example : 

Residual Content of 
Ascorbic Acid (wt*) 


70 


30 


Yield {%) ♦! 


104 


101 


Color Development of 
Product ♦2 


crood 


moderate 


Elasticity #3 


good 


moderate 


Comparative Example: 
Residual Content of 
Ascorbic Acid (wt%) 


10 


0 


Yield (wt%) •! 


100 


98 


Color Development of 
Product ♦2 


moderate 


poor 


Elasticity •3 


moderate 


poor 



♦1 The yield shows -good" or "poor" of water retention 
of the product and was compared as an index to the Vinna 
sausage, as 100%. of the comparative example obtained 
Immediately after the making. 

♦2 The color development was Judged in the following 
manner by comparison with a standard color of the Vinna 
sausage of the comparative example obtained immediately 
after the making. 

Good... a clearer pink color Inherent to meat as 
compared with the standard color 
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Moderate. . . same as the standard color 
Poor... decolored or browned as compared with the 
standard color. 

•3 The elasticity was determined as follows: an 
elasticity of the product of Comparative Example obtained 
immediately after the making: was Judsred as moderate p a 
product with a higher elasticity was Judged as good, and a 
product with a lower elasticity was as poor. 



As will be apparent from the above results, the vitamin C powders prepared according to the invention 
allow only a small degree of degradation and a good color development of the resultant products owing to 
the addition of the vitamin 0. Moreover, the water retention and elasticity of the products are also good. 
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Example 4, Comparative Example 4 

10 g of thiamine cetyl, sulfate dissolved and dispersed in 190 g of soybean oil was added to hydrous 
ethanol to which gluten had been added and agitated in the same manner as in Example 1 and agitated 
followed by drying in a vacuum dryer to obtain a powder (vitamin B1 powder (1)). A sample wherein 10 g of 
the powder was added to 1 kg of a thawed sardine mince and a sample wherein 0.1 g of vitamin Bi was 
added to 1 kg of a similar sardine mince were each stored at 15* C for 5 hours. Subsequently, both 
samples were compared with each other with respect to a residual content of the vitamin B, in the mince. 
Further, the sardine minces having the respective vitamin Bi prepared in the same manner as described 
above were thermally treated to deactivate splitting enzymes for vitamin Bi contained in the sardine mince, 
followed by permitting the mince to be floated in a saline solution of 2*0 which was adjusted at the same 
concentration as sea water. 5 hours after the floating, the saline solution was filtered and the residue 
(sardine mince) was subjected to measurement of a residual content of vitamin B\ The results are shown in 
Table 2. 
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Table 2 





Residual Content of Vitamin Bi 
(wt%) 


after 5 hours 
at 15 'C 


after 5 hours in 
saline solution 


Example 4 




80 


Comp. Ex: 4 


0 


5 



56 



Example 5, Comparative Example 5 

1 kg of activated gluten powder was added to 5 liters of hydrous ethanol having a content of the alcohol 
of 70 vol% and agitated in the same manner as in Example 1 . Thereafter, 45 g of vitamin E (total tocopherol 
of 80 wt%) was added and agitated, followed by spray drying to obtain a powder (vitamin E powder (1)). 
The totel tocopherol content in the vitamin E powder (1) was 16 wt%. The vitamin E powder (1) was added 



..03571 69A1_.| > 



EP 0 357 169 A1 



to wheat flour in an amount of 1 % and was used to make noodle. On the other hand, an emulsion of vitamin 
E wherein the total amount of tocopherol was 16 wt% was prepared and was added to wheat flour in an 
amount of 1 wt% and kneaded to make noodle. These noodles were boiled, after which a residual content 
of the vitamin E and a quality of the noodle were determined, with the results shown In Table 3. 

Table 3 





Residual Amount of of 
Vitamin E (wt%) 


Quality of Noodle 


Example 5 


90 


firm and suppressed in dullness when boiled 


Comp. Ex. 5 


60 


moderate 



As will be apparent from the above results, the noodle to which the vitamin E powder (1) obtained 
according to the method of the invention was added is good because the small loss and degradation of the 
vitamin E when boiled. After the boiling, the residual content of vitamin E is high with good finmness of the 
noodle. In addition, the dull expansion of the boiled noodle is prevented. 



Example 6, Comparative Example 6 

1 kg of activated gluten powder was added to 5 liters of hydrous ethanol having a content of the alcohol 
of 70 vol% and agitated for 30 minutes by means of an agitator. Thereafter, the mixture was centrifugally 
separated for 20 minutes at 3000 r.p.m. to separate crude glutenin (insoluble matters) from a supernatant 
liquid (hydrous alcohol dissolving gliadin). The supernatant liquid was concentrated to a gliadin concentra- 
tion of 20% (w/v percent). On the other hand, the crude glutenin was washed three times with 70 vol% 
hydrous ethanol, after which 70 vol% hydrous ethanol was added so that a concentration of the solid 
matters was 20% (w/v percent). Vitamin A acetate (1.700.000 lU/g) was added to each of the two hydrous 
ethanol solutions in an amount of 20% (w/v percent) calculated as the solid matter, followed by agitation 
with a homomixer for 10 minutes, drying by means of a vacuum dryer, powdering and screening to obtain a 
powder with a size not larger than 50-mesh as a sample. The sample was subjected to a thermal stability 
test under the same conditions as in Example 1 , It will be note that in Rg. 3. the vitamin A powder (6) 
indicates a vitamin A powder obtained using hydrous ethanol dissolving gliadin therein and the vitamin A 
powder (7) is a vitamin A powder obtained using the crude glutenin. 

On the other hand, for comparison, an emulsion (using 2 wt% of an emulsifier) which was obtained by 
emulsifying vitamin A similar to one used above by means of an emulsifier (glycerine fatty acid ester) to 
have the same concentration as set out above was powdered in the same manner as described, thereby 
obtaining vitamin A powder (8). The results of the thermal stability test of this powder are also shown. 



Example 7, Comparative Example 7 

80 g of the activated gluten powder as used in Example 6 was added to 400 ( ) of hydrous ethanol 
containing 70 vol% of ethanol and agitated for 10 minutes by means of a high speed homomixer, followed 
by addition of 20 g of vitamin A palmitate (1,700.000 lU/g) under agitation, further agitation for 15 minutes 
and powdering the same manner as in Example 6 (vitamin A powder (9)). 

On the other hand, vitamin A palmitate was added at such a concentration as used above to the 
hydrous ethanol solution dissolving gliadin and obtained in the same manner as in Example 6 and also to 
the hydrous ethanol to which the crude glutenin had been added, followed by repeating the procedure 
described above to obtain vitamin A powders (vitamin A powder (10) obtained by the use of gliadin and 
vitamin A powder (11) obtained by the use of the crude glutenin). 

For comparison, an emulsion which was controlled to have a concentration of vitamin A as set forth 
above and was emulsified by the use of an emulsifier (glycerine fatty acid ester), dextrin and casein (with 
concentrations of the emulsifier, dextrin and casein of 2 wt%, 16.8 wt% and 11.2 wt%. respectively) was 
similarly powdered (vitamin A powder (12)). These vitamin A powders were screened to collect powders 
with a size not larger than 50 mesh and subjected to the thermal stability test under the same conditions as 
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in Example 1, The results are shown in Fig. 4. 



Claims 

1 . A stabilised vitamin powder characterised by comprising one or both of gliadin and glutenln. 

2. A stabilised vitamin powder as claimed in claim 1 , characterised in that the powder comprises for 
every 100 parts by weight of gliadin and/or glutenln. 1 to 51 parts by weight of one or more vitamins. 

3. A stabilised vitamin powder as claimed in claim 1. characterised in that the one or more vitamins 
have been at least partially clathrated and/ or coated with gliadin and/or glutenln. 

4.. A process for preparing a stabilised vitamin powder, characterised by the steps of adding gluten to a 
solvent to dissolve gluadin contained in the gluten into the solvent, adding vitamins to the solution, and then 
separating the solvent to obtain a stabilised vitamin powder. 

5. A process for preparing a stabilised vitamin powder, characterised by the steps of adding glutenln 
and vitamins to a solvent and then separating the solvent to obtain a stabilised vitamin powder. 

6. A process for preparing a stabilised vitamin powder, characterised by the steps of adding gliadin to a 
solvent, then adding vitamins to the solution, and then separating the solvent to obtain a stabilised vitamin 
powder. 
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